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One of the most striking examples of local
aggregations of mast cells is found in urticaria
pigmentosa, the cutaneous manifestation of
mastocytosis. The significance of histamine in
the phenomenon of the characteristic whealing
of the macules and papules of this disease was
suggested by the fundamental studies of Lewis
and Grant (1). Recently high skin histamine
Values in urticaria pigmentosa have been re-
ported by several workers (2, 3, 4.) Mast cells
(5) and blood basophils (6) contain histamine.
Eosinophils have been suggested to be involved
in histamine inactivation (7).
It was therefore decided to examine the
leukocytic response to an aseptic inflammatory
stimulus in the pigmented skin lesions of pa-
tients with urticaria pigmentosa.
The leukocytes were sampled using Rebuck
and Crowley's "skin window" technic (8), which
had previously been used to study the emigra-
tion of leukocytes in normal subjects and pa-
tients with abnormal blood pictures (9, 10).
Under normal conditions the exudate consists
almost exclusively of neutrophilic granulocytes
and larger mononuclear cells, "macrophages",
whereas eosinophils and basophils do not exceed
0—0.5% of the total cell count (11). The macro-
phages appear later than the neutrophils. They
probably represent emigrated monocytes (12).
METHODS
The five patients selected for this study had
urticaria pigmentosa of the macular type. The
"skin window" was made by scraping away with a
knife the epidermis from a pigmented macule. The
excoriation was covered by a coverslip and fixed by
tape dressing. The coverslip was changed every
3 hours for a period of twelve hours. In contrast to
the original procedure (8) no foreign protein was
applied to the excoriation. Leukocytes emigrated
from the excoriation to the undersurface of the
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coverslip, which, after removal, was dried and
stained using the May-Grunwald-Giemsa method.
Biopsy specimens of other pigmented macules
were studied histologically. After drying and de-
fatting, the histamine content was determined,
using the spectrofluorometric assay method (13,
14). Direct counting of blood cells was made.
RESULTS
The cellular exudate in the "skin window"
preparations from patients with urticaria pig-
mentosa differed greatly from that found in
normal subjects. The 3 hour preparations pre-
sented a pronounced eosinophilia (fig. 1). In
two cases the eosinophils constituted 40 to 50%
and in three cases 10 to 20% of the exudate
cells (table 1). The other cells at this stage
were mainly neutrophilic granulocytes, some
of which had ingested a few basophilic granules,
whereas the basophils constituted less than 1%
and the macrophages less than 5% of the cells.
Many cells were enmeshed in strands of a
thready material, probably containing acid
mucopolysaccharide. This phenomenon has not
previously been encountered.
In the following samples the percentage of
macrophages increased, the basophils remained
few in number, and the percentage of neutro-
phils and particularly eosinophils decreased
gradually. In the 12 hour preparations from
four out of the five patients the macrophage
population, which now made up 25 to 65% of the
exudate cells, presented an unusual picture, due
to the frequent occurrence of basophilic gran-
ules in the cytoplasm. Some macrophages
contained numerous, whereas others con-
tained fewer, scattered basophilic granules, con-
fluent masses of basophilic material or both
basophilic and eosinophilic granules (fig. 2).
The morphological appearance of those macro-
phages, which contained cytoplasmic granules,
did not otherwise differ from that of the other
macrophages, and none of the cells could with
certainty be identified as tissue mast cells. Cell
clusters, resembling mast cells, were seen in
only one 6 hour preparation. These cells ap-
peared smaller than the macrophages and their
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Fm. 1. Eosinophils and neutrophilic granulocytes in "3 hour skin window preparation"
FIG. 2. A "12 hour skin window preparation" dominated by numerous macrophages, sev-
eral of which containing phagocytized basophilic and eosinophilic granules.
cytoplasm contained densely packed basophilic basal epidermic cells. The histamine determina—
granules. tions showed highly increased values in the pig-
The skin biopsy specimens showed a typical menteci areas (table 1). The direct eosinophil
histological picture with numerous mast cells blood counts were within normal limits except
in the corium and melanin pigment in the in one patient who showed a moderate increase
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The cellular exudate in "skin windows" of
five patients with urticaria pigmentosa pre-
sented characteristic findings. The emigration
of eosinophils was not a reflection of eosin-
ophilia in the peripheral blood or in the tis-
sues, and must therefore be attributed to local
factors. The skin biopsy specimens showed
numerous mast cells; but, with the possible
exception of one "skin window" preparation,
this cell type did not appear in the cellular
exudate •and seemed not to participate in the
cellular emigration to the surface of the ex-
coriation. The exudate contained few basophilic
granulocytes, and the granules, phagocytized
by the macrophages, must therefore be assumed
to originate from the tissue mast cells. In com-
parison, the neutrophilic granulocytes had in-
gested very few basophilic granules. According
to Riis (15) the phagocytic ability of this cell
type was searce in late "skin window" prepara-
tions.
According to Kovács (7), Archer (16) and
Vercauteren (17) eosinophils may be regarded
as wandering cells capable of inactivating his-
tamine on demand. Repeated injections of a
histamine liberator such as polymyxin B give
rise to an increasing blood eosinophilia (19),
and mast cell degranulation may be followed
by local eosinophilia (18).
In view of these considerations it is suggested
that the mechanical trauma at the onset of the
"skin window" experiment elicited degranula-
tion of mast cells accompanied by histamine
release. This would explain both the influx of
eosinophils and the phagocytosis of basophilic
granules by the emigrating macrophages.
SUMMARY
By the skin window technic, the leukocytic
response to an aseptic inflammatory stimulus
was studied in five patients with urticaria pig-
mentosa. The composition of the cellular exu-
date differed considerably from that previously
found in normal subjects. A pronounced emi-
gration of eosiniphils and the presence of baso-
philic granules in many of the macrophages was
observed in all samples. It is suggested that the
mechanical trauma at the onset of the experi-
ments brought about mast cell degranulation
and histamine release. It is suggested that the
free mast cell granules were gradually phago-
cytized by emigrating macrophages and that the
release of histamine caused emigration of eosino-
phils.
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